High-efficiency gene transfection by in situ electroporation of cultured cells.
It is demonstrated in this study that high-efficiency gene transfection can be obtained by directly electroporating cultured mammalian cells in their attached state using a pulsed radio-frequency (RF) electric field. A plasmid DNA containing the reporter gene beta-gal was introduced into COS-M6 cells and CV-1 cells using this in situ electroporation method. At the optimal electric field strength (1.2 kV/cm), we found that over 80% of the M6 cells took up and expressed the beta-gal gene with a cell survival rate of about 50%. In contrast, the transfection efficiency was less than 20% when the M6 cells were electroporated in suspension. It was shown that CV-1 cells could also be electroporated highly efficiently using the in situ method. Furthermore, we have measured the time required to express the beta-gal gene after the plasmid DNA was introduced. We found that the percentage of cells expressing beta-gal reached a peak value about 10 h after electroporation. This time-course was the same for both attached and suspended cells, suggesting that the observed difference in transfection efficiency was mainly the result of effects of the detachment treatment on the electroporation process rather than on the gene expression.